This study explored the population characteristics and needs of informal caregivers reporting a low or high burden. A crosssectional study was conducted in the Netherlands to explore the associations between the characteristics and needs of informal caregivers and the burden they perceive and to assess the variance in perceived burdens that is explained by these variables. Three thousand sixty-seven adult informal caregivers and 1936 senior informal caregivers participated, almost 15% of whom perceived a high burden. Particularly caregivers in the 40 to 54 age group perceived a high burden, while caregivers with an intermediate educational level reported a low burden. Higher burden was also reported by caregivers who spent more time on the care provision tasks, had a high level of depressive symptoms, or reported loneliness. The explored variables seem to be important to explain caregiver burden. Longitudinal research is warranted to establish the causal directions of these associations.
Introduction
The problem of overburdening among informal caregivers has been increasing in developed countries, such as the Netherlands, where the number of caregivers reporting to perceive a high burden has been increased by 50% in the period from 2001 to 2008. 1 In the Netherlands, recent changes introduced by the Dutch government, such as the objective of developing a "participatory society" 2 and allocating more of the coordinating tasks to municipal authorities under the Social Support Act, 3 have led to a greater focus on community development. Governments of other developed countries are also encouraging citizens' initiatives to support each other. 4 One of these initiatives that is becoming more popular these days concerns a greater focus on the possibilities of informal caregivers to take over formal care provision tasks. In less intensive stages of caregiving, informal care is often perceived to be a source of positive influence on the lives of caregivers. 10 The Dutch Expertise Centre for Informal Care 11 found that informal caregivers often experience a sense of meaningfulness in life and feel more positive about themselves. Caregivers who receive some form of appreciation for their activities from the care recipient also mentioned positive influences of their care provision activities. 12 However, as the intensity of the care increases, more caregivers report to perceive high burdens. When the caregiver burden, defined as a multidimensional response, eg, physical or mental, to the negative appraisal and perceived stress resulting from taking care of an ill individual in their immediate environment, becomes too intense, informal caregivers will be unable to provide the care. 13 The perception of a high burden, when a caregiver is subjected to an excessive level of burden, has a negative influence on their physical, psychological, emotional, and functional state of health. 10 A significantly lower quality of life was found among informal caregivers, 14 which is also reflected by other indicators (eg, mental health problems such as stress, tension, anxiety and depression), and physical health problems (such as back injury, sleep disruption and hypertension). 7, 10, 15 According to the Dutch National Institute for Public Health and the Environment, reporting a high burden is a predictor of an impending decline of the health status of caregivers. 16 Based on Pearlin's stress process model and various studies researching the topic of informal care, different characteristics can be identified that can explain a caregiver's burden. First, background factors were seen as important, eg, the context of the caregiving situation and personal characteristics. A higher perceived burden was found to be associated with contextual factors such as collectivistic cultures that value the group as a whole, 7, 17 the nonexistence of a social care system, 18 coresidence with the care recipient, 19 and a small social network with low levels of social support. 20 At a personal level, a high perceived burden was associated with a higher age, 19 female gender, [20] [21] [22] a lower socioeconomic status, 7 a lower educational level, 23 and poorer physical or mental health status of the caregiver. 20 In addition, stressors, such as relationship factors, 7,10 role strains, 24, 25 and psychological strains, 20 were found to contribute to the burden perceived by informal caregivers. Mediating factors such as well-developed coping resources might reduce the influence of stressors. 19, 26 The specific combination of a caregiver's background, stressors, and mediators determines the physical and mental health outcomes and the burden they perceive as shown in Pearlin's stress process model. 20 Although studies have focused on identifying important characteristics, a comprehensive overview aimed at exploring the involvement of all possible characteristics contributing to the risk of perceiving a high burden is currently lacking. In view of the increased recognition of the importance of supporting caregivers, it is necessary to be aware of potential risk factors. This study supports researchers in selecting these risk factors for perceiving a high burden. The considerable number of interventions that are available to support informal caregivers, such as training and education programs, approaches to care planning, support groups, individual counseling and mindfulness, 7, [27] [28] [29] [30] specifically enhancing coping styles, can be more targeted at the risk factors among caregivers, which should eventually prevent overburdening.
The aim of this study was to explore the characteristics and needs of adult and senior informal caregivers reporting a low or high burden, as well as the contributions made by these characteristics to perceiving a high burden. These insights are essential for the development of future evidence-based interventions to reduce the burden perceived by informal caregivers.
Methods

Study Design, Participants, Recruitment, and Data Collection Procedure
This quantitative study had a cross-sectional design. In this study, secondary data analyses were performed on the gathered data from the Limburg Health Monitor 2012. The monitor is a nationwide survey that is repeated every 4 years, where information is collected from a representative sample of adult and senior Dutch citizens. It provides the Dutch government with information about the overall health status of Dutch citizens, including physical, mental, and social health domains, and based on this information, health policy targets are set. 31 The Health Monitor is performed among two samples: adults (17-64 years) and seniors (65+). From all adults and seniors who participated, only informal caregivers were selected and included in this study. To answer the current research aims, data from both samples, adults and seniors, were used. Selected citizens received the Health Monitor questionnaire and an information letter at home by the end of September 2012. 32 Participants who were providing informal care were included in the present study.
Data, Instruments, and Measures
The question, "Are you currently providing informal care?" (0 = yes; 1 = no) was used to include all informal caregivers. The main outcome was the burden perceived by the respondent, as assessed by the question, "Do you currently feel burdened?" rated on a 5-point scale from perceiving no burden to being overburdened, which was recoded into low burden (0 = no, little, or some burden perceived) and high burden (1 = relatively severe or very severe perceived burden or being overburdened). Other assessed variables are described below, most of them based on validated indicator scales.
The background variables were age (1 = 17-24; 2 = 25-39; 3 = 40-54; 4 = 55-64; 5 = 65-74; 6 = 75-79; 7 = 80+), gender (1 = male; 2 = female), education (1 = low, ie, "primary, basic vocational, lower general school, or no education"; 2 = intermediate I, ie, "higher secondary education, preparatory academic education, or medium vocational school"; 3 = intermediate II, ie, "higher vocational school"; 4 = high, ie, "university level"), annual income (1 = maximum of 15 200 euros; 2 = 15 201-19 400 euros; 3 = 19 401-24 200 euros; 4 = 24 201-31 100 euros; 5 = minimum of 31 101 euros), marital status (1 = married/registered partnership; 2 = unmarried; 3 = divorced; 4 = widow/widower), and social contacts with family, friends, or neighbors (1 = at least once a week; 2 = less than once a week), social network based on Wenger's classification 33 (1 = locally integrated; 2 = family dependent; 3 = local self-contained; 4 = wider community focused; 5 = private restricted).
Three relationship factors for informal care provision, explaining the connection between informal caregiver and care recipient, were included. The first was the type of support provided, "Which activities do you carry out?" with answering options as follows: support for housekeeping, preparing meals, support for personal care, support for medical care, company, consolation and distraction, accompaniment and transport, administrative support, and other (0 = not providing the activity; 1 = providing the activity). The second factor was the recipient of the care provided, "To whom are you providing informal care?" with answering options as follows: partner, child, parent (or in-law), other family members, and neighbors/friends (0 = not providing care to the recipient; 1 = providing care to the recipient). The third was the duration of the care, "For how long have you been providing informal care?" with options shorter or longer than 3 months (1 = less than 3 months; 2 = more than 3 months), and "How many hours a week do you spend on providing care?" where caregivers had to fill in the mean number of hours, which was recoded into 3 categories (1 = 1-5 hours a week; 2 = 6-15 hours a week; 3 = >16 hours a week).
The physical and mental health status of the informal caregivers were assessed using 4 indicator scales. Quality of life was assessed by the question, "How good is your health?" (1 = good or very good perceived health; 2 = poor or very poor to moderate perceived health). Chronic conditions were assessed by presenting respondents with a list of conditions from which they could select those they suffered from (0 = no chronic conditions; 1 = one; 2 = two; 3 = three; 4 = four or more). Fear and depression were assessed with the Kessler Psychological Distress Scale, which includes 10 questions to be answered on a 5-point scale from always to never, indicating depressive symptoms, eg, feeling sad, restless, worthless, or tired, recoded into 3 categories (1 = no low symptoms; 2 = moderate symptoms; 3 = high symptoms). 34 Loneliness was assessed with 11 questions to be answered on a 3-point scale (yes-more or less-no) for perceiving loneliness, eg, lacking a good friend, having a small social network, feeling of emptiness, and feeling abandoned, recoded into 3 categories (1 = no low; 2 = moderate; 3 = severe). 35 Assessment of caregivers' social roles focused on work situation, ie, having a paid job, by asking, "Which situation applies to you?" with answering options of having a paid job for <12 hours, 12 to 20 hours, 20 to 32 hours, >32 hours a week, being retired, unemployed, incapacitated, on social benefit, being homemaker, and being a student, (0 = unemployed, people without a paid job; 1 = employed, people with a paid job). Financial difficulties were also assessed: "Did you experienced financial difficulties in the last 12 months?" with the answers of no difficulties at all, no difficulties but I need to watch my expenditures, yes some difficulties, and yes many difficulties (0 = no difficulties; 1 = some and many difficulties). Family life was assessed by checking whether the caregivers' households included children living at home, using the question, "With whom are you living together?" with answering options such as partner, children younger than 18 years, children aged 18 years and above, parent(s), other adult(s), and living alone (0 = no children at home; 1 = children at home).
The assessed coping indicators concerned mastery and self-management. Mastery was assessed using 7 questions on a 5-point scale from totally agree to totally disagree indicating the feeling of self-control, eg, ability to solve problems, control over things that happen in life, ability to control the future, recoded into low and high sense of mastery (1 = low; 2 = high).
36 Self-management was assessed using 6 questions on a 6-point scale from never to very often, regarding self-management activities of the informal caregivers, such as taking the initiative to enter into or maintain contact with other people and actively engaging in leisure activities, recoded into 3 categories (1 = low; 2 = moderate; 3 = high). 37 Finally, the needs of the caregivers were assessed by asking about 5 practical and emotional needs, eg, for information and advice regarding the execution of their caregiver role, replacement to take over care provision tasks, emotional support, relaxing activities, and advocacy regarding the representation and fulfillment of the interests of caregivers. The question was, "Apart from the support that you might already have, do you need another kind of support to help you with your caregiving tasks?" (0 = no need; 1 = need).
Data Processing and Analysis
Bivariate analyses were performed, using Pearson's chisquare, to explore the associations between perceiving a high burden and each of the variables described above. Subsequently, a logistic regression analysis was performed. The specific sampling, used to optimize the representativeness of the sample, needed to be taken into account during the analysis, which was done by carrying out the logistic regression analysis using a complex sampling procedure. Perceived burden among caregivers was included as the dependent variable and the other variables were selected as independent variables. Odds ratios (ORs) are reported as effect sizes and classified according to the recommendations by Rosenthal, 38 where OR < 1.5 indicates a weak association, 1.5 to 2.5 a moderate association, 2.5 to 4.0 a strong association, and >4.0 a very strong association. The analysis contained 6 different categories of variables, the background variables, relationship indicators, roles of caregivers, physical and mental health status, and coping variables. All the analyses were performed with SPSS IBM statistics version 21.
Results
Quantitative Analysis
Description of the sample. From all participants, adults and seniors, who filled in the questionnaire of the Limburg Health Monitor, 3067 (12.8%) adult and 1936 (13.6%) senior participants provided informal care and could be included in this study ( Table 1 ). The majority of the adults were women over the age of 40. Most participants were married or were living together with a partner, had an intermediate or high educational level, a paid job, and an annual income over 24 201 euros. Most of the senior participants were aged between 65 and 74, and a small majority of the participants were women. Most were married or were living together with a partner, had an intermediate educational level, an annual income below 24 200 euros, and were not in work. About two-thirds of the senior caregivers were retired. Almost 15% of all caregivers perceived a high burden due to their caregiving tasks.
Associations between the burden perceived and the other characteristics. As regards the background variables, informal caregivers who had a lower educational level, a lower household income, a smaller social network centered on family, and privacy restricted, and caregivers who were widowed or divorced, perceived a significantly higher burden. Female gender was associated with perceiving a high burden among the adult caregivers ( Table 2) .
As regards the relationship factors, there was a positive association between perceiving a high burden and all caregiving activities, especially when more activities were provided. Providing care to a partner or children was associated with significantly higher burden, while care for parents (or in-laws), other family members, neighbors, and friends was associated with a low burden. The duration of the care provision also turned out to be a significant factor, as a larger number of hours per week and a longer duration were associated with a higher burden.
Role variables of the informal caregivers showed positive associations with a high burden being perceived by adult caregivers with children living at home, but this association was not found among the senior caregivers. Associations with social roles revealed a lower burden among employed caregivers. Finally, a high burden was found among adult and senior caregivers who had financial difficulties.
As regards the physical health of adult and senior informal caregivers, a lower perceived health status, a higher number of chronic conditions, and the presence of a long-lasting disease in the last 12 months were associated with a high burden. Among all caregivers, experiencing depressive symptoms and loneliness was associated with perceiving a high burden.
Caregivers who expressed a need for support, both practical and emotional, perceived a high burden. The strongest association was found when caregivers expressed a need for replacement and advocacy.
Finally, a low sense of mastery (all caregivers) and low self-management (senior caregivers) were associated with a high perceived burden. An overview of the bivariate analysis of the characteristics and needs is provided in Table 3 .
Logistic regression analysis. For the adult informal caregivers, the final model accounted for 30.2% of the explained variance in perceiving low or high burden. With regard to the background variables, being a female caregiver was moderately associated with perceiving a high burden, while being 50 to 54 years of age and being widowed were strongly associated with perceiving a high burden. Having an intermediate I and II educational level seemed to be associated with a low burden. The relationship variables of providing personal and medical care were moderately associated with a high burden, while more hours of care provision per week was strongly associated with perceiving a high burden. Although role factors turned out to be nonsignificant, experiencing many INQUIRY depressive symptoms was strongly associated with a high burden. A moderate/severe level of loneliness was moderately associated with a high burden among caregivers, while perceived health status and mastery were not significantly associated with perceiving a high burden. Among the senior informal caregivers, the model explained 36.1% of the variance. Of the background variables assessed, only an intermediate II educational level was moderately associated with perceiving a low burden. The relationship variables of providing emotional support and personal/medical care support were moderately associated with perceiving a high burden. When more time was spent on providing care, this was strongly associated with a high burden. Although the role factors and perceived health status were not significantly associated with a high burden, a moderate/high number of depressive symptoms (strongly associated) and a severe loneliness level (moderately associated) were. Finally, a high sense of mastery was found to have a strong favorable association with the burden being perceived. An overview can be found in Table 4 .
Discussion
This study explored the characteristics and needs of informal caregivers regarding their perceived burden. This section summarizes the main findings based on the variables included in the statistical analysis, that is the personal, contextual, relational and coping variables, and the needs of informal caregivers, and compares them with the findings of previous studies.
As regards the personal factors, a moderate association with perceiving a high burden was found for female gender, while strong associations were found for caregivers aged 40 to 54 years and those who were widowed. A moderate association with perceiving a low burden and intermediate levels of education was determined. This is in line with what was reported by others. 22, 39, 40 Female caregivers from the "sandwich generation," ie, those who need to take care of their own children while supporting their parents, 40 were found to perceive a high burden. Caregivers with an intermediate educational level perceived a low burden. They are likely to be better able to handle the caregiving tasks, while feeling that their intellectual capacities are left unused. 41 Widowed caregivers perceived a high burden, probably because of their lower level of coping resources to address the current caregiving tasks. They might be unable to share their tasks and thoughts or were still experiencing grief and bereavement because of a spouse who had died. 39, 42 Among the senior informal caregivers (aged 65 and above), only a moderate association was found between an intermediate educational level and perceiving a low burden, as was also reported. 41 A smaller social network mainly dependent on family members, eg, close family ties with few neighbors and peripheral friends, or focused on privacy, eg, absence of relatives and friends nearby and low levels of community involvement, 43 and feelings of loneliness were associated with perceiving a high burden. This is in line with the results of previous studies, 20, 44, 45 which indicated a higher burden when no support was received from the social network, probably because no back-up is available from family or friends.
All relationship factors included in our study were associated with perceiving burden. This study, like the previous work by some, 26, 46 showed that if more tasks were carried out by informal caregivers, especially personal and medical care tasks in both samples and emotional support in the senior sample, a moderate association was found with perceiving high burden. It was shown that people providing personal/ medical care can feel uncomfortable or unable to provide this type of care, 47 and it was indicated that senior people who provide emotional support might not feel highly valued and respected by their care recipient, which increases their burden. 48 It was found that more hours of care and a longer duration of the caregiving relation were associated with a high burden. 27, 48 In the current study, only the number of caring hours had a significant effect, which is in agreement with the findings in the study by Kenny, King, and Hall. 49 Although a poor perceived physical health status showed no significant association in our logistic regression analysis, this factor should be included in future assessments, as the presence of health problems may impede caregivers in providing care. 7, 15, 20 A higher number of depressive symptoms was strongly associated with perceiving a high burden. Caregivers have to deal with psychosocial strains because of their caregiving situation and people who are less able to deal with this tend to perceive a higher burden. 20 Favorable coping variables, that is, mastery and self-management, were suggested to mediate the studied relationship by reducing the perceived burden among caregivers. This was confirmed, where being able to manage your situation, as an informal caregiver, was associated with perceiving a low burden. In particular, caregivers with a high sense of mastery notice a positive influence. This indicates that when caregivers feel able to handle their care provision tasks, show a confrontational coping style, and have a good personal balance between their role as informal caregiver and their personal life, they are more likely to deal successfully with challenges associated with the provision of informal care. 19, 20, 50 Significant associations were found between the need for support among informal caregivers and perceiving a high burden. Expressed needs are typically a consequence of the intensity of the care provided, but might also reflect the burden perceived. 51 Although needs for information and advice and relaxing activities are frequently mentioned, this study showed that reporting a need for replacement was associated with perceiving a high burden. The stronger association may imply that the caregiver is not able to handle the caregiving tasks. 52 Finally, reporting a need for advocacy was strongly associated with perceiving a high burden, probably because informal caregiving is unrecognized and unsupported by 
INQUIRY society, in particular caregivers need more support from national and local government, the medical sector, and their employers. 53, 54 By focusing on the needs replacement and advocacy, informal caregivers perceiving a high burden can be supported to be able to provide informal care in the future.
The factors studied explained 30.2% of the variance in the burden perceived by the adult informal caregivers and 36.1% of the variance in the burden perceived by senior caregivers, indicating a small to moderate contribution to a high burden. 55 Even though the model that was used in the regression analysis was not complete, a relatively large percentage of the variance was explained. Variables such as perceived appreciation for the caregiving tasks, uplifts of caregiving, and the possibility to engage in activities distracting from the caregiving tasks were not included in this study. If it were possible to include all these variables as well, the percentage of explained variance could increase even further.
Strengths and Limitations
The major strength of this study is the large sample size and the inclusion of a large number of potentially important explanatory variables. The study was sufficiently powered to test multiple associations 56 and provides a comprehensive overview of the current knowledge and relevant concepts regarding the characteristics and needs of informal caregivers. 57 Besides these strengths, some limitations should be acknowledged. The cross-sectional design made it impossible to draw conclusions about causality, as it is unknown whether the selected characteristics actually preceded the occurrence of burden. 58 Second, there was a risk of selection bias in view of the voluntary participation, where some characteristics of the participants may have differed from those of nonparticipants. For example, people with a poorer general health status and with a low level of literacy are less likely to participate in studies like this, and participants who do not perceive themselves to be informal caregivers will not be included either. 59 Third, the data source consisted of selfreports, which is attended by increased risks of incorrect answers due to information bias. Caregivers might not be willing to share the burden they perceive, which may lead to inaccurate or socially desirable answers, and probably an underestimation of the actual burden on caregivers. 60 Fourth, although most characteristics were measured by a validated Note. OR = odds ratio; CI = confidence interval. *Small (OR < 1.5). **Moderate (OR 1.5 ≤ 2.5). ***Strong (OR 2.5 ≤ 4.0). ****Very strong (OR > 4.0). scale, some were not, eg, quality of life and perceived burden. These characteristics were measured on a Likert-type scale and eventually dichotomized. This was necessary to have sufficient numbers of participants in each subgroup, but might also lose some details. Fifth, the data used were gathered in 2012, which means that this study might underestimate the current level of burden being perceived and the associations, because the role of informal caregivers in the Dutch society has increased in recent years. Finally, there is the issue of generalizability, as only caregivers from the Dutch province of Limburg were included. The characteristics of informal caregivers can vary between areas. For instance, it is known that the general health status of the Limburg population is poorer and incomes are lower than in other areas of the Netherlands. 61 
Recommendations for Future Research and Practice
Based on our findings, 2 main recommendations for future research can be offered. First, longitudinal research is warranted to establish the causal directions of the found associations. This also provides better opportunities to develop a model, which can explain the risk factors for perceiving a high burden and also gives a better insight in the consequence of this burden. Furthermore, explorative research is needed to assess the importance of factors such as perceived appreciation for the caregiving tasks, uplifts of caregiving, and the possibility to engage in activities distracting from the caregiving tasks, as these were not included in the present study. If the importance of these characteristics can be confirmed, they may serve as screening criteria for selecting caregivers who might be at risk of overburdening. In consultation with caregivers who perceive a low or high burden, activities could then be developed to provide support tailored to their needs. For now, it seems that it is especially those informal caregivers spending more than 16 hours a week providing care who perceive the highest burden. In practice, possibilities should be developed to share the care tasks by involving other family members, while neighbors and friends might also take over some tasks, which might relieve the burden perceived by informal caregivers. Finally, the options should be searched to have a better cooperation with and support from the concerning municipalities and formal care providers, who might also be able to relieve or reduce the burden of informal caregivers.
Conclusion
This cross-sectional study explored the population characteristics and needs of informal caregivers reporting a low or high burden. In less intensive stages of caregiving, informal care is often perceived to be a source of positive influence, while as the intensity of the care increases, more caregivers report to perceive high burdens. Different risk factors for perceiving a high burden could be identified: female gender, being aged 40 to 54 years, being widowed, providing emotional support, providing many hours of care, low sense of mastery, presence of depressive symptoms, and severe loneliness. Furthermore, caregivers reporting a need for replacement and advocacy may be the ones most at risk for perceiving a high burden. Although longitudinal research is warranted to establish the causal directions of these associations, focusing on these characteristics and needs is useful to relieve the perceived burden of informal caregivers, where a better cooperation with and support from the concerning partners in the municipalities is a necessity.
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